Disruption of cell-cell adhesion enhances antibody-dependent cellular cytotoxicity: implications for antibody-based therapeutics of cancer.
Resistance to antibody-based anticancer approaches has become of considerable interest because of the rapidly growing clinical use of several different monoclonal antibodies as therapeutic agents, coupled with the recent finding that their efficacy may be attributable in part to their participation in host antibody-dependent cellular cytotoxicity. In this proof-of-concept study, we demonstrate the novel ability of an antiadhesive antibody (SHE78-7), targeted at the potent homophilic cell adhesion molecule E-cadherin, to play a dual role as participant in, and sensitizing agent for, host immune-mediated antitumor activity. SHE78-7 disrupted preformed multicellular aggregates (spheroids) of HT29 colon carcinoma cells both in vitro and in vivo in an ascites tumor xenograft model, but had no direct antitumor effect in vitro. In vivo, however, i.p. injection of SHE78-7 significantly prolonged the survival of nude mice carrying established i.p. HT29 xenografts, most notably when injections were given biweekly. This antitumor effect was dependent on the antiadhesive effect of SHE78-7 and could be effectively recapitulated via treatment with a combination of nondisruptive anti-hMHC-I antibodies, capable of recruiting an F(c)-mediated immune response but ineffective as a monotherapy and antiadhesive F(ab')(2) fragments of SHE78-7. Furthermore, additional therapy experiments using such F(ab')(2) fragments, or mice lacking activating F(c)gammaRIII receptors or inhibitory F(c)gammaRIIB, unequivocally indicated a role for host antibody-dependent cellular cytotoxicity, mediated by F(c)gammaRIII and negatively regulated by F(c)gammaRIIB. Taken together, the results suggest a possible means of improving antibody-based therapies of cancer, namely targeting antigens, selectively expressed or up-regulated by target cancer cells, which mediate cell-cell adhesive functions.